Background. We monitored the surface level cleanliness of a five-bedded surgical
Introduction
Standards for surface level cleanliness have been proposed, based on internationally recognised standards used by the food industry. 1, 2 An important distinction is that the hospital standards specify surfaces frequently touched by hands. They designate aerobic colony counts (ACCs) >2.5cfu/cm 2 from hand-touch sites and the presence of pathogens including Staphylococcus aureus as hygiene failures. 1 This project aimed to assess surface level cleanliness in a surgical intensive care unit (SICU) using proposed standards with S.aureus as indicator. The main objective was to test their value against patient activity and the risk of HAI.
Methods
SICU is a five-bedded ward with one side room in a UK teaching hospital. Four nearpatient 'hand-touch' sites (cardiac monitor buttons, bed, curtain and work station), and four others (computer keyboard, telephone, blood-gas analyser and staff chair) were screened twice weekly over the ten-week period at different times. A sink and floor were included as non-hand-touch sites. SICU has one cleaner for 4 hours a day responsible for the general environment not including clinical equipment.
Bed occupancies, number of admissions and average APACHE II admission score were obtained weekly. SICU-acquired infection was confirmed according to the definitions established by CDC, and patient staphylococci were stored on preservation beads. 3 Staffing levels were not recorded. 4 Patients are routinely screened on admission and at weekly intervals for methicillin-resistant S. aureus (MRSA).
were incubated at 30°C in air for 48 hours after sampling. 4 
Results
SICU admitted 59 patients during the ten-week study. found before the patient's strain was characterised and the other afterward (Table 2) .
Two patient CNS were indistinguishable from three CNS from bed, analyser and workstation. Indistinguishable patterns were also found between three environmental CNS from workstation and curtain. PFGE thus revealed five patient isolates indistinguishable from eight environmental isolates and three groups of indistinguishable environmental isolates (data not shown), with timescales of finding unique organisms from both sources supporting bi-directional transmission ( Table 2) .
Discussion
These proposed hygiene standards provided data that could be measured against patient variables, including incidence of hospital-acquired infection. The results suggest that they might be useful in monitoring cleaning efficacy, particularly of highrisk hand-touch sites, and in assessing infection risk to patients. We also identified specific staphylococcal reservoirs in the environment, indistinguishable strains from which later appeared in patients. 4, 7 Staff were not screened during this study, however, which means that a carrier role by staff cannot be excluded in any transmission hypotheses. 4 Indistinguishable strains were recovered from different sites around the ward, sometimes weeks apart. 4, 7, 8 Several studies have indicated the importance of hand-touch sites as likely sources of HAI transmission via hands, and there may well be benefits from targeted cleaning of these sites. 1, 9 The decontamination of clinical equipment is a nursing responsibility but nurses' main priority is patient care, which may supersede cleaning duties when they are busy. 4 It is plausible that a sudden increase in workload leads to increased microbial levels in the environment and increased risk of infection for patients. 4, 10 This supports the apparent association between total number of hygiene failures, including S.aureus/MRSA, and bed occupancy found in this study.
In conclusion, proposed hygiene standards based on microbial growth levels and the presence of S.aureus reflects patient (and staff) activity, highlights sites that require extra cleaning and may help to risk manage infection. They also exposed a staphylococcal reservoir that could represent a more tangible risk to patients. Targeted cleaning could be an important control factor for staphylococcal acquisition. 
MRSA CNS
One patient S.aureus was identified one and eight days before the same strain was found from three environmental sites. Of two different patient MRSA isolates, one was identified seven weeks before its related strain was isolated from a chair but a separate unique strain was identified four weeks after the chair isolate. One patient CNS was found from two near-patient sites on the same day and a day later; a different and unique CNS was found on the blood gas analyser two weeks before an indistinguishable strain was recovered from a patient. 
